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(57) The invention relates to LH-RH peptide ana- 
logues with excellent affinity for LH-RH receptors, of the 

formula : _ 

A1 -A2-A3-A4-A5-A6-Npg-A7-Pro-Z (I) 

The invention also relates to the uses of said peptide 
analogues and to the pharmaceutical compositions 
containing them. 
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Description 

This invention relates to LH-RHpeptde analogues, to theiruse and to pharmaceu«ca. commons in which they 

has the following structural formula : 

123456789 10 
pGlu-His-Tip-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH 2 

hydrophobic anphafc c ^^^21^211 m o*Hn e d«*tluorin a toaa n *le 5 «««haza. 
■ * *. • Jrw^ ac i h rh without further synthetic or therapeutic developments. 

tied agonists (Karten and RMer. 1986. cf above). M p 9 and a wide variety of com- 

As tar as anta^ *ts are -^^^^^^ endogenous LH-RH active 

binations among them, have been tried with unequal success J» F ^^je 

4(? : 1): 

A1 -A2-A3-A4-A5-A6-Npg-A7-Pro-Z (I) 
in which: 

A2 is a direct bond ■ His ; or a aromatic D-amino acid such as D-Phe. D-Tyr. D-Trp. o rm. u w. w vj 

°- phe and D " Trp 66 by one or 09 (CrC4)alky '' (C1 

C 4 )altoxy. nitro or triff fooromethyl groups; diohenvl-Ala Bal Pal or Qal, where Phe and 
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« ^ icnninminort 6 -methvl-nicotinoyl. glycyl-nicolinoyl. nicotinyl-azaglycyt, fury!, glycyl-furyl. furyl-azaglycyl. 
D-amino acid such as D-Phe, u- lyr, u irp, u w*, w . «, k / substituted by one or more 

nyl. pyrrolidine and pipertdyl; 

as well as their pharmaceutical^ acceptable salts. 

,n ft. present description the term "( Cl -C 4 )a.kyl" denotes methyl ethyl, n-propyl. i-propyi. n-butyl. i-butyi. s-butyl 
^ ^ermTc,- C&*T denotes methyl, ethyl, n-pr*>yl. i-propy.. n-buty.. i-butyl. s-buty., t-butyi. n-pentyi. i-penty.. 
^cXS^es methyl, ethyl, n-propyl. i-propy.. n**.. W s-buty,. t-buty.. n-penty.. i-penty.. 

s-pentyl. t-pentyl. hexyl. heptyl and octyl groups . 
^The term -(C r C<)alkoxy" denotes a group where R ,s a WW*. 
#arm «/p__r Aocvi" denotes a group -COR where R is a (CrUejaiKyi. 

Seq "n^e ^ description and in the claims, the following abbreviations are used : 



Abu : 2-aminobutyric acid 

Ac : acetyl 
45 ACha : amtnocydohexylalanine 

Aib : 2-aminoisobutyric acid 

3Aib : 3-aminoisobutyric acid 

Ala : alanine 

AlaNH 2 : alaninamide 
so APhe : p-aminophenylalanine 

Arg : arginine 

Asp : aspartic acid 

azaAla : aza-alanine 

azaGly : aza-glycine 
55 azaGlyNH2 : azaglycinamide 

Bal : benzothienylalanine 

Boc : fert-butoxycarbonyl 

Cba : cyclobutylalanine 
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Cha : cyclohexyialanine 
Cit : citruliine 
CPa : cyclopropyialaine 
Cpa : cylopentylalanine 
5 Fmoc : f luorenylmethoxycarbonyl 
For : formyi 
Glu : glutamic acid 
Gly: glycine 
GlyNH 2 : glycinamide 
10 HArg : homoarginine 
HCit : homocHrulline 

His : histtdine 

HLys : homolysine 

Hoi : homoleucine 
15 lie : isoleucine 

IprLys : N e -isopropyllysine 

Leu : leucine 

Lys : lysine 

MeSer : N-methylserine 
20 Met : methionine 

Nal : 3-(2-naphtyl)a!anine 

1Nal : 3-(1-naphty!)alanine 

NEt : N-ethylamide 

NicLys : N e -nicotinoyl1ysine 
25 Nle : norieucine 

Npg : neopentylglycine 

Nva : norvaline 

OBu* : terf-butoxy 

OBzI : benzyl ester 
30 Orn : ornithine 

Pal : 3-(3-pyridyl)alanine 

pCIPhe :3-(4-chlorophenyl)alanine 

Pen : penicillamine 

pGlu : pyroglutamic acid 
35 Phe : phenylalanine 

Pro : proline 

Qal : 3-(3-quinolyl)alanine 

Sar : sarcosine 

Ser : serine 
40 (S-Me)Pen : S-methyl-penicillamine 

(S-Et)Pen : S-ethyli>enicillamine 

Thr : threonine 

Tie : tert-leucine 

Trp tryptophan 
45 Tyr : tyrosine 

Val : valine 



the formula (SEQ ID N° : 2) 
so A1 -A2-A3-A4-A5-A6-Npg-A7-Pro-Z (Ha) 

in which: 



55 



A1 is pGlu. Sar or AcSar; 

A2 is His; ^ _. _ M . 1 ^ Hinhenvl-Ala Bal, Pal or Qal, where Phe and Trp 

Bal, Pal or Qal, where Phe and1rp 
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may be substituted by one or more halogens, (C 1 -C 4 )alkyl, (C r C 4 )alkDxy, nitro or trifluoromethyl groups; 

- A6 is Gly ; D-Pro ; D-Ser ; D-Thr ; D-Cys ; D-Met ; D-Pen ; D-(S-Me)Pen ; D-(S-Et)Pen ; D-SerfOBu*) ; D-AspfOBu*) 
; D-Glu(OBu*) ; D-ThrfOBu*) ; D-CysfOBu*) ; D-SerfOfy) where R 1 is a sugar moiety ; an aza-amino acid such as 
azaGly or azaAla ; D-His which may be substituted on the imidazole ring by a (C r C6)alkyl or by a (CVCyJacyl 
group ; an aliphatic D-amino acid with a (CrCsJalkyl or a (C3-C 6 )cycloalkyl side chain such as D-Ala. D-Abu, D- 
Aib, D-3Aib, D-Val, D-Nva, D-Leu, D-lle, D-Tle, D-Nle, D-Hol, D-Npg, D-CPa, D-Cpa, D-Cba or D-Cha ; an aromatic 
D-amino acid such as D-Phe, D-Tyr, D-Trp, D-Nal, D-1Nal. D-diphenyl-Ala, D-anthryl-Ala, D-phenanthryl-Ala, D- 
benzhydryl-Ala, D-f luorenyl-Ala, D-Bal, D-Pal or D-Qal, where D-Phe and D-Trp may be substituted by one or more 
halogens, (Ct-C 4 )alkyl. (C-j-C^alkoxy, nitro or trifluoromethyl groups ; D-cyclohexadienyl-Gly ; D-perhydronaph- 
thyl-Ala ; D-perhydrodiphenyl-AIa ; or a basic D-amino acid such as D-Arg, D-HArg, D-Orn, D-Lys, D-HLys, D-Cit, 
D-HCit, D-APhe or D-ACha, where D-Arg and D-HArg may be N-substituted by a (Ci-CeJalky! or a (C3- 
C 6 )cycloalkyl group on one or both nitrogen atoms, and where D-Orn, D-Lys, D-HLys, D-APhe and D-ACha may be 
N-substituted by one or two (C-i -Chalky! or (Qj-CeJcycloalkyl groups, or by a Fmoc or Boc group; 

Npg may be N-alpha-substituted by a (C^C^alkyl group which may be substituted by one or several fluorine 
atoms; 

- A7 is a basic L-amino acid such as Arg, HArg, Orn, Lys, HLys, Cit, HCit, APhe or ACha; 

- Z is GlyNH 2 ; azaGlyNH 2 ; or a group -NHR2 where R2 is a (Ci-C 4 )alkyl which may be substituted by a hydroxy or 
one or several fluorine atoms, a (C3-C 6 )cycloalkyl or a heterocyclic radical selected from morpholinyl, pyrrolidine 
and piperidyl; as well as their pharmaceutical^ acceptable salts. 

Another preferred group of peptides according to the invention, having LH-RH antagonistic activity, comprises the 
peptides of the formula (SEQ ID N° : 3): 

A1 -A2-A3-A4-A5-A6-Npg-A7-Pro-Z (Mb) 
in which: 

- A1 is pGlu ; D-pGlu ; Sar ; AcSar ; Pro or a derivative thereof such as AcPro, ForPro, OH-Pro, Ac-OH-Pro, dehydro- 
Pro or Ac-dehydro-Pro ; Ser ; D-Ser ; Ae-D-Ser ; Thr ; D-Thr ; Ac- D-Thr ; or an aromatic D-amino acid which may 
be acyiated such as D-Phe. D-Tyr, D-Trp, D-Nal, D-1Nal, D-diphenyl-Ala, D-Bal, D-Pal or D-Qal, where D-Phe and 
D-Trp may be substituted by one or more halogens, (CrC^alkyl, (C r C 4 )alkoxy t nitro or trifluoromethyl groups; 
A2 is a direct bond or an aromatic D-amino acid such as D-Phe, D-Tyr, D-Trp, D-Nal, D-1Nal, D-diphenyl-Ala, D- 
Bal, D-Pal or D-Qal, where D-Phe and D-Trp may be substituted by one or more halogens, (C r C 4 )alkyl, (C r 
C 4 )alkoxy, nitro or trifluoromethyl groups; 

- A3 is an aromatic L- or D-amino acid such as Phe, Tyr, Trp, Nal, 1 Nal, diphenyl-Ala, Bai, Pal or Qal, where Phe and 
Trp may be substituted by one or more halogens, (C r C 4 )alkyl, (C r C 4 )alkoxy, nitro or trifluoromethyl groups; 

- A4 is Ala, Ser, D-Ser, MeSer, SerfOBu 1 ), Ser(OBzl) or Thr; 

A5 is an aromatic L-amino acid such as Phe, Tyr, Trp, Nal, 1Nal, diphenyl-Ala, Bal, Pal or Qal, where Phe and Trp 
may be substituted by one or more halogens, (C r C 4 )alkyl, (C«| -QJalkoxy, nitro or trifluoromethyl groups ; or a basic 
L-or D-amino acid such as Arg, HArg, Orn, Lys, HLys, Cit, HCit, APhe or ACha, where Arg and HArg may be N- 
substituted by a (C r C 6 )alkyl or (Cs-Cgjcycloalkyl group on one or both nitrogen atoms, and where Orn, Lys, HLys, 
APhe and ACha may be N-substituted by one or two (C^eJalkyl or (C3-C 6 )cycloalkyl groups, or by a nicotinoyl, 
isonicotinoyl, 6-methyl-nicotinoyl, glycyl-nicotinoyl, nicotinyl-azaglycyl, furyl, glycyl-furyl, furyl-azaglycyl, pyrazinyl, 
pyrazinyl-carbonyl, picolinoyl, 6-methyl-pioolinoyl, shikimyl, shikimyl-glycyl, Fmoc or Boc group; 

- A6 is Gly ; D-Pro ; D-Ser ; D-Thr ; D-Cys ; D-Met ; D-Pen ; D-(S-Me)Pen ; D-(S-Et)Pen ; D-SerfOBu 1 ) ; D-AspfOBu*) 
; D-GlufO-Bu*) ; D-ThrfO-Bu*) ; D-CysfO-Bu 1 ) ; D-SertO-Rj) where R 1 isa sugar moiety ; an aliphatic D-amino acid 
with a (C r C8)alkyl or a (C 3 -C 6 )cydoalkyl side chain such as D-AIa, D-Abu, D-Aib, D-3Aib, D-Val, D-Nva, D-Leu, D- 
lle, D-Tle. D-Nle, D-Hol, D-Npg, D-CPa, D-Cpa, D-Cba or D-Cha ; an aromatic D-amino acid such as D-Phe, D-Tyr, 
D-Trp, D-Nal, D-1Nal, D-diphenyl-Ala, D-anthryl-Ala, D-phenanthryl-Ala, D-benzhydryl-Ala, D-f luorenyl-Ala, D-Bal. 
D-Pal or D-Qal, where D-Phe and D-Trp may be substituted by one or more halogens, (C r C 4 )alkyl, (C r C 4 )alkoxy, 
nitro or trifluoromethyl groups ; D-cyclohexadienyl-Gty ; D-perhydronaphthyl-Ala ; D-perhydrodiphenyl-AIa ; or a 
basic L-or D-amino acid such as Arg, HArg, Orn, Lys, HLys, Cit, HCit, APhe or ACha, where Arg and HArg may be 
N-substituted by a (C r C 6 )alkyl or (C 3 -C 6 )cycloalkyt group on one or both nitrogen atoms, and where Orn, Lys, 
HLys, APhe and ACha may be N-substituted by one or two (CrC 6 )alkyl or (C3-C 6 )cydoalky1 groups, or by a nico- 
tinoyl. isonicotinoyl, 6-methyl-nicotinoyl, glycyt-nicotinoyl, nicotinyl-azaglycyl, furyl, glycyl-furyl, furyl-azaglycyl, 
pyrazinyl, pyrazinyl-carbonyl, picolinoyl, 6-methyl-picolinoyl, shikimyl, shikimyl-glycyl, Fmoc or Boc group; 
Npg may be N-alpha-substituted by a (CvC^alkyl group which may be substituted by one or several fluorine 
atoms; 

A7 is a basic L- or D-amino acid such as Arg, HArg, Orn, Lys, HLys, Cit. HCit, APhe or ACha, where Arg and HArg 
may be N-substituted by a (CrCeJalkyt or (C3-C 6 )cycloalkyl group on one or both nitrogen atoms, and where Orn, 
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. u. ^ APho anri ACha mav be N-substrtuted by one or two (C^alkyl or (C3-C 6 )cydoalkyl groups, or by a 

pyrazinyl. pyrazinyl-carbonyl. picolinoyl, 6-methyl-picoiinoyl. shrtamyl, shtomyt-glycyl. Fmoc or Boc group, 
Z is GlyNH 2 or D-AlaNH;,; as well as their pharmaceutically acceptable salts. 

Among the peptides of formula (Ifa). those of the formula (SEQ ID N° : 4): 
pGlu-His-Trp-Ser-Tyr-A6-Npg-Arg-Pro-Z (Ilia) 

in which : 

A6 is Gly ; an aliphatic D-amino acid with a (C r C 8 )alkyl side chain ; or an aromatic D-amino acid ; 

Npg is optionally N-alpha-methylated ; 

Z is GlyNH 2 or a group - NHC 2 H 5 ; 

and their pharmaceutically acceptable salts, 

are especially preferred. 

Among the peptides of formula (lib), those of the formula (SEQ ID N* : 5): 
Ac-D-Nal-D-pCIPhe-D-Pal-Ser-A5-A6-Npg-A7-Pro-D-AlaNH 2 (Mb) 

in which : 

- A5 and A7 are as defined above for (lib) ; 

- A6 is Gly or a basic L- or D-amino acid ; 

- Npg is optionally N-alpha-methylated 

and their pharmaceutically acceptable salts, 
are especially preferred. 

involve the stepwise addition of one or more am.no aads "^^T^J^SS^^ synSSs (1 .2) with 

**£ sX^Srises assenting, cleavage and purification steps, as described below : 
I Assembling 

For all the peptides the following deprotection/coupling procedure is used : 

1 - DMF washing (3 times - 1 min.) 

2 - Piperidine 25 % in DMF (1 min.) 

3 - Piperidine 25 % in DMF (twice - 1 5 min.) 

4 - DMF washing (7 times - 1 min.) 

For each step 1 5 ml of solvent per gram of peptide resin are used, 
and DIEA). 
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^rai^c^a^ 

ll £!§§!S9S ^.vdenratected by a treatment with either liquid hydrogen fluoride 

The peptides are deaved from the ^ «"*££25 *^ ly at g- C for 45 min. or 2.5 hours, respec- 
(HF) or TFA. 10mlof HForTFApergramd W^.nar^ 

with diethyl ether and dried deaved from *e resin and subsequently amidated by a treatment 



15 



TFA 

Ethanedithiol 
Thioanisol 
Water 
20 Phenol 



83.3% 
2.1% 
4.2% 
4.2% 
6.2% 



i nenoi * * 

diethylether. After several washings wrth d.ethylether the cruae pep 
25 III. Purification 

KSKSSSS = — * e — of Wflanic ^ fe 

adjustS depending on the inrtia. retention time of the pepbde. 
GeneraLs^ 

. rt • KRONWALD SPERATIONSTECHNIK, Medium Pressure «« chromatography system (Ger 

E<W ment ^ ui pped with Glass column 

Stationnaryphase : silica BondapackCt 8 (Wate.) 1MB,* 100A 
Size of column .40 x 340 mm 

Elution conditions: . 

. T Pinant A • 0 1 % TFA in water 

Mob-lephase: Bi-rtl A . 0.1%^ ^ 

Room 
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40 Temperature 
Flow rate 
Detection 
Fractioning 



40 ml 

UV 210 nm 
5 ml per fraction 
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Fractioning ■ — ^ dions with a 

All fractions containing the target compound are 
puri^hJSEn 95 % are pooled and free^ ^^^^p^med. The conditions of prttart* 
Xep a second purification step ^* jSEJ^«5* that the slope of the gradient * modi* ,n 

for the second and third steps are simrtar as those descrroeaa™ 

SneS^ 

Suiifrom fema.e Sprague Dawleyrate were S^Csuttonyffluoride), 5.6 U/l aprotinin 

m M HEPES buffer (pH 7.4) containing 0.32 M i"^ ^^ minu S and the supernatants werefur- 
and 10 000 U/l bacitracin. The ^^^^e1o^er3zed and centrifuged as described above, but ,n 
ther centrifuged at 1 2.500 g for 30 m,nutes. The pellets were nomog 
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the same buffer without sucrose. a _ 
ah homoaenization centrifugation and subsequent incubation steps were earned out at 4 G. 
IS ^^Sb^Sons were incubated for 2 hours in duplicate with increasing con^ntra^ons of m : corn- 
Aiiquoxs oi memorane i a i25n husere | in (between 1000 and 2000 Ci/mmoi depending on ligand 

5 sets sss: x iL?ssarsi« ™ « 

^TS^SotLd washes filter were placed in counting vials with scintillation cockta.1 to measure the 
KS^^^KiEl curveting of resWual specKic binding against concentrations of test com- 
pSTnCe *e 5C^inhibrtory^ncentra«on (IC*). Each compound was tested in at .east 4 exp— 

TThuTi h rh receotor assav was characterized by 4 saturation experiments using increasing concentration of [ IJ- 

,o bJen^ 

%££Z£Z adding to Scatchard's method. At equi.ibrium{2 hours of 

stent (Kd) and the number of binding sites for [^Q-buserelin were respectively equal to 88 ± 6 pVL and1&6 ±2.9 pM 
For each test compound, the inhibitory constant (KQ was calculated from its IC50 according to the Cheng and Prus- 
sof s Suatn ^^S! ♦ [radioligand^). N were then transformed into pKi (=- log KQ for final expression of affin- 

15 ^ ^natural ligand. LH-RH itself, displays a strong affinity with experimental in the 10 nM range, i.e.. a pN 

^"to^sUragonists like buseretin. leuprorelin. tryptorelin. histrelin or destorelin and antagonist, like antide 
show an even stronger binding to LH-RH receptors with IC* in the subnanomcHar range 1 ej*l > 9- 
so The affinity of test peptides of the invention for the LH-RH receptors is given in Table 1 below . 



Table 1 



^ Affinity for LH-RH receptors 


Compound 


pKi(n) 


Compound 


pW(n) 


Example 1 


8.83 (3) 


Example 14 


9.50 (3) 


Example 2 


9.61 (3) 


Example 15 


9.23 (3) 


Example 3 


9.57 (3) 


Example 16 


10.17(3) 


Example 4 


10.01 (3) 


Example 17 


9.72 (3) 


Example 5 


8.86 (3) 


Example 18 


10.07(3) 


Example 6 


9.33 (3) 


Example 19 


10.11 (3) 


Example 7 


8.20 (3) 


LH-RH 


8.04 (4) 


Example 8 


8.73 (3) 


Goserelin 


8.58 (4) 


Example 9 


8.63 (3) 


Antide 


9.16(12) 


Example 10 


9.64 (3) 


Leuprorelin 


9.33 (4) 


Example 11 


9.34(3) 


Buserelin 


9.35 (108) 


Example 12 


9.79 (4) 


Tryptorelin 


9.85 (4) 


Example 13 


8.97 (3) 


Deslorelin 


9.90 (4) 






Histrelin 


9.98 (4) 



(n) : number of determinations 
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The oeotides according to the general formula (lla) exert an agonist activity upon the LH-RH receptors in vivo. 
resuttng Se SnSH m se^etion by the pfckry. which, in males, stirpes the secretin of testosterone by 

*° X male Sprague-Dawtey rats receded a subcutaneous injection of variousdoses £JWJ^«£ 

^re^ 

I was a little more than twice as active as LH-RH itself, and the other compounds behaved fctej so-called 
! ^goSLX i ^ing a stronger stimulation of testosterone secretion at much lower doses (toganthmic x ax>s) 
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« „ same dw - » - J*^ ^ of Sigma. M ""JJ £ 

potency, similar to that of examples 6 and n ■ 

Table 2 ^ 

Emulation of testosterone secretion 
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* p < 0.05 ; 
** p < 0.01 ; 
- p < 0.001 compared to vehicle alone 

to inhibit ovulation at the dose oiu.^ *w 
The above results are shown in Table 3. 
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Table 3 
Inhibition of ovulation 



Treatment 


Dose (iLQ/rat) I 

l/Vwv \T fir * ■ 


Number of ovulating I 
females /total number of I 
treated females 

d f/tO 1 


Vehicle m 

Antide 


5 " | 
1 


0/5 

I/O 




05 


4/5 


[Npg 7 ]-Antide (Example 15) 


T* i 

0.25 


_. 1/5 
2/5 


Example 16 


1 

0.25 


i 0/5 
4/5 


Example 17 


i 

0.25 


j 0/5 
1/5 


Example 18 


p 
0.25 


T 1/5 
4/5 


Example 19 


0.25 


1 0/5 
I 3/5 



,ncor«,usionofbot^ 

in lhS analogues gives compounds with at '^"^^XSnvention that are not direct counterparts of 
oCcy of Sng analogues. Moreover, other peptries accori n gto*e «. ^ in p, a ce of leu- 

Th. main ^ o. m-RH m J«^"^^^S«c«• «« « ™ a and " b "" a 

Womsehesde* and ovary), on lhatnymus ana some '<n »• awb y 

dZ, » this arrtfvalent potertal ofbottiLH-BH «9^.™*2dSn*nil on doses. Ireatnwrt rafjsnens and 
hormone-independent benign or malignant tumors can f n ^*^ mechanisTO can also be modrfted by LH-RH 



10 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



EP0 882 73SA1 

as a tool to optimize breeding strategies. advanced prostate cancer, but 

Bmoxila,. rata*" « *»ta** «< *• ^"^TS^ Sione and to lite, but also « carta*, astrogen 

cystic ovary syndrome, hirsutism and ben,gn ^ast^s^ ipa^n cy with antiestrogens (crted 

tan treatment with the LH-RH ^f^^TSSS^^ cLmadinone acetate, nomegestrol acetate, 
above), progestins such as cyproterone ^'^^^^e or post-menopausal replacement com- 

require the use of LH-RH analogues according to formula ^ compositions containing an effective amount 
prises administering to patients or animals in need thereof a therapeuaca y 

tions are also effective provided that the dosage * W^^S term ptuitary-gonada. suppressive indica- 
Preferred delivery systems for LH-RH Zmeric micro- or nanc-particles or -capsules, 

tions are slow-release implantable devices^ jJ^ST^W^ salts raging from 1 mg to 100 mg 
or micro- or nano-emulsions. with unrt doses of the r£ term administration of LH-RH antago- 

per human patient for a duration of action formulations, ranging from 1 0 mg 

nists of formula (lib) will generally require higher *W « a body weight basis depending on the wild or 

to 1 g for 1 weekto 1 year of actrvrty. - Anm L doses ^ "^^^^ing to formula (•)• 
domestic species to be treated either by LH-RH a^wantagon^a na ^ ^ ^ pephJes 

All other means of parenteral administration are «*d J^™^~«wi needle bolus injections, or pro- 
of the invention : subcutaneous, intramuscuter. he appropriate pump technology; gas-pro- 
bed continuous, pulsatile or planned P*W«« t ^^^ et J^Zs or suppositories ; transanal 
pelled subcutaneous spray or dry powder inhalation device ; ophUj- 

m ?Su^ 

manually or with an appropriate pulverization or nebulizatwdevK»_^ for LH-RH ago- 

dela»«. «««« acta* *™«ona M aaabe Umd***" 
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w 



15 



20 



, a „H *e like or Rngual. sublingual or chewaHe formulations are 
orally such as solutions, suspensions, syrups, gels and the hke. or hng 

=sZZI- ssssssssssssps 

invention in any respect. »• ""^ 

tized. as mentioned below: p roo6D tide (France). 



30 
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45 



Mass spectral analysis - ES + mode : 

expected: 1195.3 
found: 1195.7. 

net peptide content 73.9% ; puri^ 97.2% ; retention time 16.4min. 

^^IP^IIMW^* wasa ,soincorporatedvia 

yield 8%) of purified material were obtained. 

Mass spectral analysis - ES + mode : 

expected: 1166.3 
found: 1166.8. 
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Mass spectral analysis - ES* mode : 

expected : 1209.4 
found : 1209.5. 

5 net peptide content 72.6% ; purity 95.2 % ; retention time 1 4.5 mm. 

EXAMPLE 4 : pGlu-His-Trp-Ser-Tyr-D-AJa-Npg-Arg-Pro-NEt 

A== on *iinn and cleavaae of the peptide were carried out as described for Example 2. 
10 Assembling ana aeavage oi lire f«y"V4 m ♦« en % of eluent B over 30 mm. 

Purification was carried out using a linear gradient of from 10 to 60 % ot eiuem 
8 mg (approximate yield 7 %) of purified material were obtained. 

Mass spectral analysis - ES + mode : 

expected: 1180.3 
found: 1181.0 

net peptide content 69.5 % ; purity 96.9 % ; retention time 17.7 min. 

EXAMPLE 5 : pGlu-His-Trp-Ser-Tyr-D-Leu-Npg-Arg-Pro<3ly-NH2 

Ac«mNinn ad cleavaae of the peptide were carried out as described for Example 1- 
S^ 9 ^ <S ^T,inear gradient of from 15 to 50 % of e,uent B over 30 mm. 
as 123 mg (approximate yield 36%) of purified material were obtained. 

Mass spectral analysis - ES + mode : 

expected : 1251.4 
30 found : 1251.9 

net peptide content 71 .7 % ; purity 95.7 % ; retention time 13.9 min. 
fx AMPLE 6 : pGKj-His-Trp-Ser-Tyr-D-Leu-Npg-Arg-Pro-NEt 

minSriS^ne using a linear gradient of from 15 to 40% of ^uentB over 30 mm. 
49 mg (approximate yield 20 %) of purified material were obtained. 

Mass spectral analysis - ES* mode : 

expected : 1222.4 
found: 1223.6 (MH + ) 

net peptide content 73.6 % ; purity 95.3 % ; retention time 14.6 min. 
D<AMPJ£J: pGIU-His-Trp^^ 

min ^ 

13 mg (approximate yield 4%) of purified material were obtained. 
55 Mass spectral analysis -ES + mode : 

expected : 1265.5 
found 1266.0 
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net peptide content 71.1%: purity 97.8% ; retention time 1 5.1 min. 

gXAMPI^:pGlu-Hi^^^ 

- . ^M^r^kiewerecarried out as described for Example 2. 

13 mg (approximate yield 4%) of purified matenal were obta,ned. 
Mass spectral analysis - ES + mode : 

expected : 1236.4 
found: 1237.5 (MH+) 

net peptide content 68.5 % ; purity 96.2 % ; retention time 1 3.9 min. 
E)(AMPLJL9 : pGlu-His-Trp-Ser-Tyr-D-Phe-Npg-Arg-Prc-Gly-NHa 

zo 6? mg (approximate yield 16 %) of purified matenal were obta.ned. 
Mass spectral analysis - ES + mode : 

expected: 1285.5 
25 found: 1286.2 (MH + ) 

net peptide content 71 .8 % ; purity 96.8 % ; retention time 14.9 min. 
EXAMPLES : pGlu-His-Trp-Ser-Tyr-D-Phe4Jpg-Arg-Pro-NEt 

6 mg (approximate yield 4 %) of purif ied matenal were obtained. 
35 Mass spectral analysis - ES* mode : 

expected : 1256.4 
found: 1257.4 (MH*) 

net peptide content 63.2 % : purity 96.9 % ; retention time 13.9 min. 
E2<£MEUL11: pGlu-His-Trp-Ser-Tyr^-Trp-Npg-Arg-Pro-Gly-NH2 

22 mg (approximate yield 7 %) of purified material were obtained. 
Mass spectral analysis - ES + mode : 



30 



40 



45 



so expected: 1324.5 

found: 1325.5(1^) 



net peptide content 71 .6% ; purity 97.1 % ; retention time 1 3.1 min. 
55 EXAMPLEJ2: pGlu-His-Trp-Ser-Tyr-D-Trp-Npg-Arg-Pro-NEt 

^ norrfidP were carried out as described for example 2. 
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10 mg (approximate yields 5 %) of purified material were obtained. 
Mass spectral analysis - ES+ mode : 

expected : 1295.4 
found: 1296.3 (MH*) 



net peptide content 71 .3 % ; purity 98.4% ; retention time 13.8 min. 

10 FX AMPLE 13 : pGlu-His-Trp-Ser-Tyr-D-Nal-Npg-Arg-Pro-Gly-NH 2 

Assemblina and cleavage of the peptide were carried out as described for example 1 
£££££ caniedout usingalinear gradient of from 15 to 75 % of eluent B over 30 m 



15 



20 



Purffication was camw uui uomy « ....<~» *>~ 

205 mg (approximate yield 50 %) of purified material were obtained. 

Mass spectral analysis - ES + mode : 

expected : 1335.6 
found : 1336.2 (MH + ) 

net peptide content 74.8%; purity 95.6% ; retention time 14.9 min. 
FXAMPLE 14 : pGlu-His-Trp-Ser-Tyr-D-Nal-Npg-Arg-Pro-NEt 



25 



30 



Assemblina and cleavage were carried out as described for example 2. 
£Sf3 was carried out using a linear gradient of from 25 to 50 % of eluent B over 30 mm. 
82 mg (approximate yield 22 %) of purified material were obtained. 

Mass spectral analysis - ES + mode : 

expected : 1306.5 
found : 1307.2 (MH + ) 

net peptide content 76.0% ; purity 97.4% ; retention time 15.8 min. 

35 FXAMPLE 15 : AxjD-Nal-DiJCIPhe-D-Pal-Ser-NicLys-D-NKLys-Npg-lprLys-Pro-D-AJa-N^ 

4 o invention peptides. The other amino acids were incorporated via a Fmoc strategy as descnbed above. 

The synthesis was started with Boc-D-Ala-OH. 

The Derides were deprotected and cleaved from the resin using HF as described abov* 
P^S^TirrS out using a linear gradient of from 15 to 70 % of eluent B over 30 mm. 
49 mg (approximate yield 31 %) of purified material were obtained. 

45 

Mass spectral analysis - ES* mode : 

expected : 1605.3 
found : 1605.5 

net peptide content 67.6% ; purity 98.3 % ; retention time 15.5 min. 
FXAMPLE 16 : AcD-Nal-D-pCIPhe-D-Pal-Ser-Tyr-D-Cit-Npg-Arg-Pro-D-AJa-NHz 

Assembling and cleavage of the peptide were carried out as described for example 1 5. arginine being introduced 

USi XSS'carried out using a linear gradient of from 30 to 60 % of eluent B over 30 min. 
16 mg (approximate yield 9 %) of purified material were obtained. 
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15 



20 



Mass spectral analysis - ES + mode : 

expected : 1444.9 
found : 1444.6 

net peptide content 67.1 % ; purity 97.0% ; retention time 16.8 min. 

EXAMPLE 17 : AcD-Nal-D-paPhe>D-Pal-Ser-Tyr-D-C»t-Npg-lprLys-Pro-D-Ala-NH 2 

Assembling and cleavage of the peptide were carried out as described for Example 15. 
Purification was carried out using a linear gradient of from 10 to 60 % of eluent B over 30 mm. 
55 mg (approximate yield 29 %) of purified material were obtained. 

Mass spectral analysis - ES + mode : 

expected value : 1 459.9 
found: 1459.3 

net peptide content 69.8 % ; purity: 96.4% ; retention time 1 1.2 min. 

EXAMPLE 18 : AcD-Nal-D^CIPhe-D-Pal-Ser-Tyr^ 

Assembling and cleavage of the peptide were carried out as described for example 15. 
Purification was carried out using a linear gradient of from 30 to 50 % of eluent B over 30 m.n. 
25 40 mg (approximate yield 1 7%) of purified material were obtained. 

Mass spectral analysis - ES + mode : 

expected: 1473.2 
30 found : 1473.2 

net peptide content 69.8 % ; purity 95.7 % ; retention time 15.9 min. 

EXAMPLE 19 : AcD-Nal-D-paPhe-D-Pal-Sef-Tyr-D-HCit-Npg-Arg-Pro-D-Ala-NHg 

35 

Assembling and cleavage of the peptide were carried out described for example 16. 
Purification was carried out using a linear gradient of from 30 to 60% of eluent B over 30 mm. 
55 mg (approximate yield 21 %) of purified material were obtained. 

40 Mass spectral analysis - ES + mode : 

expected : 1459.1 
found : 1459.2 

45 net peptide content 68.2% ; purity 96.6% ; retention time 15.7 min. 

REFERENCES 

(1) G. BARANY and R.B. MERRIFIELD (1979) 

so The Peptides, , Analysis. Synthesis. Biology. Vol. 2. Chapter 1 . 

(2) E. ATHERTON and R.C. SHEPPARD (1989) 
Solid phase peptide synthesis. IRL Press. OXFORD 

(3) D. Le NGUEN, A. HEI7Z and B. CASTRO (1987) 
J. Chem. Soc. PerWn Trans. 1, 1915 

55 (4) E. KAISER. R.L COLESCOTT. CD. BOSSINGER and P.I. COOK (1970) 

(5) Ri?R^ J-W. CESSAD. CM. Dl NUNNO, DM. PETERSON and H.K. KIM (1987) 

Int. J. Pept Protein Res.. 2a 118 



16 



EP0 882 736A1 



SEQUENCE LISTING 
(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: Laboratoire Theramex 

(B) STREET: 6, Avenue du Prince Hereditaire Albert 

(C) CITY: Monaco 

(E) COUNTRY: Monaco 

(F) POSTAL CODE (ZIP) : 98000 

(G) TELEPHONE: 377 92 05 08 08 
<H) TELEFAX: 377 92 05 70 00 

title OF INVENTION: LH-RH peptide analogues their uses and 
pharmaceutical compositions containing them. 

(iii) NUMBER OF SEQUENCES: 5 

<iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.30 (EPO) 
(2) INFORMATION FOR SEQ ID NO: Is 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 
(B> TYPE: amino acid 
(D) TOPOLOGY: linear 



<ii) MOLECULE TYPE: peptide 

(ix) FEATURE: 

(A) NAME/KEY: Modified* Site 



acid 

(ix) FEATURE: 

(A) NAME /KEY: Modified- site 

ffi !S5U«./«*- -aa is a direct bond , His ; or an 
aromatic D - amino acid- 
fix) FEATURE: 

(A) NAME/ KEY : Modified- Site 

(B) LOCATION: 3 at .-_ aHr t. or D-amino acid" 
(D) OTHER INFORMATION: /note- -Xaa is an aromatic L or D am 

(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 

<B) LOCATION:* D-Ser, MeSer, Ser(OBut), 

(D) OTHER INFORMATION: /no te= "Xaa is Ala, Ser, 

Ser(OBzl) or Thr" 

(ix) FEATURE: 

(A) NAME /KEY: Modified- Si te 

IS ^K I ^UTXO H :/note= -xaa is an aromatic .-a.ino acid or a basic 
L- or D-amino acid- 
fix) FEATURE: 
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w 



(A) NAME/KEY: Modif ied-site 
<B) LOCATION: 6 

(D) OTHER INFORMATION: /note= "Xaa is Gly ; D-Pro ; D-Ser ; D-Thr ; D-Cys 
; D-Met; D-Pen ; D-(S-Me)Pen ; D-(S-Et)Pen ; D-Ser(OBut) ; D-Asp(OBut) ; D-Glu(OBut) 
;D-Thr(OBut) ; D-Cys(OBut) ; D-Ser(ORl) where Rl is a sugar moiety ; an aza-amino 
acid;D-His which may be substituted on the imidazole ring by a (Cl-C6)al)cyl or by a 
(C2-C7)acylgroup ; an aliphatic D-amino acid with a (Cl-C8}alkyl or a 
(C3-C6)cycloalkyl side chain ; anaromatic D-amino acid ; D-cyclohexadienyl-Gly ; 
D-perhydronaphthyl-Ala ;D-perhydrodi phenyl -Ala ; or a basic L- or D-amino acid" 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied- site 

(B) LOCATION: 7 

(D) OTHER INFORMATION: /note= ■ xaa may be N- alpha- substituted by a 
(Cl-C4)alkyl group which may be substituted by one or several fluorine atoms- 
fix) FEATURE: 
15 (A) NAME /KEY : Modified- site 

(B) LOCATION: 8 

(D) other INFORMATION: /note= "Xaa is a basic L- or D-amino acid" 

(ix) FEATURE: 

(A) NAME /KEY: Modified- site 
20 (B) LOCATION: 10 

(D) OTHER INFORMATION: /note= "Xaa is GlyNH2 ; D-AlaNH2 ; azaGlyNH2 ; or 

a 

group -NHR2 where R2 is an optionally substituted (Cl-C4)alkyl • 



25 



ixi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

xaa xaa Xaa xaa xaa xaa xaa xaa Pro Xaa 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (ix) FEATURE: 

(A) NAME/ KEY : Modified- site 

(B) LOCATION: 1 

(D) OTHER INFORMATION: /note* "Xaa is pGlu, Sar or AcSar" 

(ix) FEATURE: 
40 (A) NAME/KEY: Modif ied- site 

(B) LOCATION: 2 

(D) OTHER INFORMATION: /note= "Xaa is His" 

(ix) FEATURE: 

(A) NAME/KEY: Modified- site 

(B) LOCATION: 3,4,6,7 

45 (D) OTHER INFORMATION: /no te= " Xaa may be N- alpha -substituted by a 

(Cl-C4)alkyl group which may be substituted by one or several fluorine atoms" 

(ix) FEATURE: 

(A) NAME/ KEY : Modif ied-site 

(B) LOCATIONS 

50 (d) OTHER INFORMATION: /note^ "Xaa is an aromatic L-amino acid" 

(ix) FEATURE: 

(A) NAME/ KEY : Modif ied-sp.te 

55 
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IS OTHER^INFORMATION: /note= -Xaa is a basic ,-an.ino acid- 

(ix) FEATURE: 

(A) NAME/ KEY: Modified- Site 

(B) LOCATION: 10 pwktu? azaGlvNH2 or a group -NHR2 
(D) OTHER INFORMATION: /note= »Xaa is GlyNH2, azaGiywn 

where R2 is as defined for SEQ ID NO:l" 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

xaa xaa Xaa Xaa xaa xaa xaa xaa Pro xaa 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(ix) FEATURE: 

(A) NAME /KEY: Modif led- site 

(B) LOCATION: 1,3,4,5*7,8 a i D ha- substituted by a 

(ix) FEATURE: 

(A) NAME / KEY : Modified- Site 

(B) LOCATIONS direct bond or an aromatic 
(D) OTHER INFORMATION: /note- -Xaa is a direct 

D-amino acid" 

(ix) FEATURE: 

(A) NAME /KEY: Modified- Site 

(B) LOCATIONS . D . Ser . o-Thr ; D-Cys 
(D) OTHER INFORMATION: /note- ™ ^(^0 , D-ASp(OBUt) ; D-Glu(O-But) 

? D. M et; D-Pen , D-(S-Me)Pen ; »' 1*-*^'%"^^ is a sugar moiety ; an 
D-Thr(O-But) ; D-Cys(O-But) ; ^er (O Rl) «h ere kyl gide cUain . an 

alipnatico-amino acid ^ith ; D-perhydr onaphthyl -Ala ; 

S^SS^SI ■ or a basicL- or D-amino acid- 

(ix) FEATURE: 

(A) NAME /KEY : Modified- Site 

(B) LOCATION: 10 D-AlaNH2" 
(D) OTHER INFORMATION: /not e= "Xaa is Giywtn u 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

xaa xaa xaa Xaa Xaa xaa xaa Xaa Pro xaa 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(ix) FEATURE: 
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(A) NAME /KEY: Modified- sites 

(B) LOCATION: 1 

(D) OTHER INFORMATION: /note- "Xaa is pGlu" 

(XX) FEATURE: 

(A) NAME/ KEY : Modified- site 

(?) OT^R^R^ATlON:/note= "Xaa is Gly ; an aliphatic D-amino acid with 



(Cl-CB)alkyl side chain ; or an aromatic D-amino acid" 

(ix) FEATURE: 

(A) NAME /KEY: Modified- sites 

(B) LOCATION* 7 

(D) OTHER INFORMATION: /note- - Xaa may be N- alpha -substituted by a 
(Cl-C4)alkyl group which may be substituted by one or several fluorine atoms 



(ix) FEATURE: 

(A) NAME /KEY: Modified- site 

(B) LOCATION: 10 ^ Munw. 
(D) OTHER INFORMATION: /note= "Xaa is GlyNH2 or a group -NHC2H5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

xaa His Trp Ser Tyr Xaa Xaa Arg Pro Xaa 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(ix) FEATURE: 

(A) NAME /KEY : Modified- sites 

(B) LOCATIONS 

(D) OTHER INFORMATION: /note- "Xaa is Ac-D-Nal 

(ix) FEATURE: 

(A) NAME/KEY: Modified- sites 

(B) LOCATION: 2 

<D) OTHER INFORMATION: /note- "Xaa is D-pClPhe** 

(ix) FEATURE: 

(A) NAME/KEY: Modified- sites 

(B) LOCATIONS 

(D) OTHER INFORMATION: /not e= "Xaa is D-Pal" 

(ix) FEATURE: 

(A) NAME / KEY : Modified- sites 

(D) OTHER 1 INFORMATION: /note- -Xaa is as defined for SEQ ID NO:3" 

(ix) FEATURE: 

(A) NAME /KEY : Modified- si te 

!d) o^R I ?NFORMATlON:/note= "Xaa is Gly or a basic L- or D-amino acid" 

(ix) FEATURE: 

(A) NAME /KEY : Modif ied-sites 

(B) LOCATION* 7 

(D) OTHER INFORMATION: /note= ■ Xaa may be N-alpha-substituted by a 
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(Cl-C4)alkyl group which may be substituted by one or several fluorine atoms- 



(ix) FEATURE: 

(A) NAME /KEY : Modified- Site 

(B) LOCATION: 10 

(D) OTHER INFORMATION: /not e= "Xaa is D-AlaNH2" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

xaa xaa xaa Ser xaa xaa Xaa Xaa Pro xaa 

1 5 10 . 



Claims 

1 . A LH-RH peptide analogue, in which Npg 7 is substituted for Leu? ; and its pharmaceutically acceptable salts. 

2. A peptide according to claim 1 . of the formula (SEQ ID N«: 1): 

A1-A2-A3-A4-A5-A6-Npg-A7-Pro-Z (I) 

in which: 

- A1 is pGlu • D-pGlu ; Sar ; AcSar ; Pro : AcPro ; ForPrc ; OH-Pro : Ac-OH-Pro ; ^^Pro ; Ac-dehydro-Pro 

Ser lo-Ser X-D-Ser ; Thr ; D-Thr ; Ac-D-Thr ; or an aromatic D-amino aad wh.ch may be acylated. 

- A2 is a direct bond ; His ; or an aromatic D-amino acid; 

- A3 is an aromatic L- or D-amino acid; 

- A4 is Ala. Ser. D-Ser. MeSer. SerCOBu 1 ). Ser(OBzl) or Thr; 

' FJ5?&^%£? D^^SrS°P^D-(S-Me)Pen ; D-(S-Et)Pen ; D-Ser^ 
' £5%' ZSiSff: D-ThrfpBu 1 ) ;D%s(OBu') : D-Ser(0 Rl ) where ^^^Z^Z 
2 D+?s whS may be substituted on the imidazole ring by a (Chalky! or by a (C^acyl group an 
Satic D-a^nS a<S with a (Chalky, or a (PrC**** side chain , : a. aromatic D^a = d . D- 

atoms; 

" z^^^iS^^JSfl^ or a group -NHR 2 where R 2 is a ( Cl -C 4 )alky. which may be substituted 

" ^an^orle^ 
pholinyl, pyrrolidine and piperidyl; 
and its pharmaceutically acceptable salts. 

3. A peptide according to claim 2, of the formula (SEQ ID N° : 2): 
A1 - A2-A3-A4-A5-A6-Npg-A7-Pro-Z (Ha) 

in which: 

- A1 ispGlu, Sar or AcSar; 

- A2 is His; 

- A3 and A4 are as defined for (I) in claim 2; 

" M?sGv aro D^ro L Dt? ^r ■ D-Cys ; D-Met ; D-Pen ; D-fS-MeJPen ; D-(S-E»)Pen ; D-Ser<OBu«) ; D- 
" Aspfo^V: D^C°Bu^ D-TrutOBu 1 ) ;^-Cys(OBu*) ; D-Ser(ORi) where a ^^'^f^ ^^"an 
SJ d-H s which may be substituted on the imidazole ring by a (CrCsJalkyl or by a (Ca-Ctfacyl group . an 
Sati D-aS ado wfth a (Chalky, or a (C^cyctoa.ky. side chain .an aromatic D-am.no ac,d ; D- 
SclSiryl-Gly ; D-perhydrJnaph^y.-A.a ; D-perhydrodipheny..A.a ; or a bas,c D-am.no aad. 

- Npg is as defined for (I) in claim 2; 

- A7 is a basic L-amino acid; 
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. z is GlyNH 2 , azaGlyNH, or a group -NHR 2 where R 2 is as defined for (I) in claim 2; and its pharmaceutically 
acceptable salts. 

4. A peptide according to claim 2, of the formula (SEQ ID N° : 3): 
A1 -A2-A3-A4- A5-A6-Npg-A7-Pro-Z (lib) 
in which: 

- A1 as defined tor (I) in claim 2; 

- A2 is a direct bond or an aromatic D-amino acid; 

- A3. A4 and A5 are as defined for (I) in claim 2; ^ , c C4A - . n <w/ 0 R,,t\ ■ n- 
. A6 is Or D-Pro; D-Ser ; D-T*r ; D-Cys ; D-Met; D-Pen; D-(S-Me)Pen ; D-(S-Et)Pen , ^(OBu^ D 

aL^ObS dSmO-Bu*) : D-Thr(0-Bu*) ; D-Cys(0-Bu<) ; D-Ser[0-RJ where R 1 isa sugar mo.ety ; a aliphatic 

dienyl-Gly ; D-perhydronaphthyl-Ala ; D-perhydrodiphenyl-Ala ; or a basic L- or D-am.no ac»d, 

- Npg and A7 are as defined for (I) in claim 2; 

- ZisGlyNH 2 orD-AlaNH 2 ; 

and its pharmaceutically acceptable salts. 

5 A peptide according to claim 3. of the formula (SEQ ID N° : 4): 
pGlu-His-Trp-Ser-Tyr-A6-Npg-Arg-Pro-Z (Ilia) 

in which: 

- A6 is Gly ; an aliphatic D-amino acid with a (C r C 8 )alkyl side chain ; or an aromatic D-amino acid; 

- Npg is optionally N-alpha-methylated; 

- Z is GlyNH 2 or a group -NHC2H5; 

and its pharmaceutically acceptable salts. 

6. A peptide according to claim 4. of the formula (SEQ ID N« : 5): 

Ac-D-Nal-D-pCIPhe-D-Pal-Ser-A5-A6-Npg-A7-Pro-D-AlaNH 2 (Hlb) 

in which: 

- A5 is as defined for (lib) in daim 4; 

- A6 is Gly or a basic L- or D- amino acid; 

- Npg is optionally N-alpha-methylated; 

- A7 is as defined for (lib) in claim 4; 

and its pharmaceutically acceptable salts. 

7. A pharmaceutical composition which contains a effective amount of a peptide according to any one of claims 1 to 
6, or of a pharmaceutically acceptable salt thereof. 

8. A pharmaceutical composition according to claim 7 for oral or parenteral administration. 

Use of a peptide according to any one of claims 1 to 6 for the preparation of a meoTcOTert for <* ^ 

SS^Thyp^rgonaic states, wherein said peptide is used atone or in comb.nat.on wrth a sex sterorf 

or a gonadotropin. 

10. Use of a peptide according to any one of claims 1 to 6 for the preparation of a contraceptive agent, wherein said 
peptide is used alone or in combination with a sex steroid or a gonadrotrophin. 

11 Useof a peptide according to any one of claims 1 to 6 for the preparation of a medicament for the »«rartorpi» 
vJion c^t^SZor bin prostatic hypertrophy, wherein sato peptide > is used alone or « coronation 
with an androgen action inhibitor, a 5a-reductase inhibitor or a C 17 - 2 o lyase inhibrtor. 

12 Useof a peptide according to any one of claims 1 to 6 for the preparation of amedicariiertfathetreatmen^pre- 
wherein said peptide is used atone or in combination wfth an antiestrogen. an aromatase 

inhibitor or a C 17 . 20 lyase inhibitor. 
13. Use of a peptide accorting to any one of claims 1 to 6 for the preparation of a medicament for the treatment or pre- 



9. 
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with a hormonal or antitumoral agent. 

alone or in combination with an antitumoral agent. 

RH agonist activity. 
RH antagonist activity. 
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-o- LH-RH 
Example 1 

-o- Leuprorelin 
Example 6 
Tryptorelin 

-a- Example 11 



FIG.l 
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